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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is NOX when the air-fuel ratio of the flowing exhaust gas is Lean. NOX absorbed 
when it absorbs and the oxygen density in the flowing exhaust gas was reduced NOX to emit 
While arranging an absorbent in an engine flueway It is always NOX during engine operation. 
Exhaust gas is circulated to an absorbent. NOX It is NOX when the exhaust gas which flows into 
an absorbent is Lean. NOX absorbed by the absorbent NOX It is NOX when the oxygen density 
in the exhaust gas which flows into an absorbent is made to fall. In an internal combustion 
engine's exhaust emission control device it was made to emit from an absorbent Said NOX A 
liquid reducing agent is supplied to an absorbent and it is NOX. It is NOX by making the oxygen 
density in the exhaust gas which flows into an absorbent fall. NOX absorbed by the absorbent 
NOX While making it emit from an absorbent Said NOX Exhaust emission control device of the 
internal combustion engine characterized by establishing a reducing-agent preheating means to 
heat beforehand the liquid reducing agent supplied to an absorbent. 



[Translation done.] 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is NOX when the air-fiiel ratio of the flowing exhaust gas is Lean. NOX absorbed when 
it absorbs and the oxygen density in the flowing exhaust gas was reduced NOX to emit While 
arranging an absorbent in an engine flueway It is always NOX during engine operation. Exhaust gas 
is circulated to an absorbent. NOX It is NOX when the exhaust gas which flows into an absorbent is 
Lean. NOX absorbed by the absorbent NOX It is NOX when the oxygen density in the exhaust gas 
which flows into an absorbent is made to fall. In an internal combustion engine's exhaust emission 
control device it was made to emit from an absorbent Said NOX A liquid reducing agent is supplied 
to an absorbent and it is NOX. It is NOX by making the oxygen density in the exhaust gas which 
flows into an absorbent fall. NOX absorbed by the absorbent NOX While making it emit from an 
absorbent Said NOX Exhaust emission control device of the internal combustion engine 
characterized by establishing a reducing-agent preheating means to heat beforehand the liquid 
reducing agent supplied to an absorbent. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp^^ 3/22/2006 



JP,3093905,B [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOX under exhaust air of internal combustion engines 
which burn the Lean air- fuel ratio in most operating range, such as a gasoline engine which carries 
out a diesel power plant and lean combustion to a detail, about an internal combustion engine's 
exhaust emission control device. It is effectively related with a removable exhaust emission control 
device. 
[0002] 

[Description of the Prior Art] As an example of this kind of exhaust emission control device, there 
are some which were indicated by the Provisional-Publication-No. 62-No. 106826 official report, for 
example. The equipment of this official report is NOX under existence of oxygen to a Diesel 
engine's flueway. The absorbent (catalyst) to absorb is arranged and it is NOX under exhaust air. It is 
made to absorb and is NOX of this absorbent. By intercepting the inflow of the exhaust air to an 
absorbent and supplying a gas-like reducing agent to an absorbent, when absorption efficiency falls, 
it is an absorbent to NOX. While making it emit, it is made to carry out reduction clarification of the 
emitted NOX. 
[0003] 

[Problem(s) to be Solved by the Invention] With the exhaust emission control device of the above- 
mentioned Provisional-Publication-No. 62-No. 106826 official report, it is NOX. NOX from an 
absorbent In order to perform bleedoff and reduction clarification (henceforth "playback"), it is NOX 
about gas-like reducing agents, such as hydrogen. The absorbent is supplied. However, a gas [, such 
as hydrogen, ]-like reducing agent produces various problems, when there is a problem with difficult 
handling, such as needing a special container on the occasion of storage, and it uses it especially for 
the internal combustion engine for cars. 

[0004] Therefore, NOX It is desirable that handling uses the reducing agent of an easy liquid as a 
reducing agent used for playback of an absorbent. Moreover, in order to lose the complicatedness of 
makeup and storage, if it can do, it is desirable [ a gasoline gas oil, etc. ] to use the fuel of the car 
concerned as a liquid reducing agent as it is. However, especially liquid fuel, such as gas oil, 
contains many components from which the boiling point differs, and the component which will be 
hard to evaporate if an exhaust-gas temperature is low is also contained. For this reason, it is NOX as 
it is about such liquid fuel. The component with the boiling point high when it injects to the flueway 
of the upstream of an absorbent is NOX in an exhaust stream with the shape of a fog, without 
evaporating. An absorbent may be reached. In this case, NOX The fuel which reached the absorbent 
adheres, while it has been liquefied on the absorbent front face, and it forms a wrap layer for an 
absorbent front face. 

[0005] NOX The liquid fuel adhering to an absorbent front face is evaporated in response to the heat 
of an absorbent, when the temperature of an absorbent is to some extent high, and it performs the 
operation as a reducing agent. However, it is NOX in case a fuel evaporates. Since the heat of heat of 
vaporization is taken from an absorbent, it is NOX. It is NOX if there are many amounts of the fuel 
which the temperature of an absorbent will fall, and reaches while it has been liquefied. The 
temperature of an absorbent may fall and carry out to below activity temperature. For this reason, it 
is NOX if liquid fuel, such as gas oil, is used as a reducing agent. The activity of an absorbent falls 
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and it is NOX. There is a possibility that decline in the rate of clarification may be produced and the 
problem which causes aggravation of emission may arise. 

[0006] Moreover, NOX It does not evaporate any longer but the fuel which adhered to the absorbent 
when the temperature of an absorbent fell rather than the evaporation temperature of a fuel is NOX. 
The front face of an absorbent is covered and it is NOX by reduction of effective surface area. The 
so-called NOX from which absorption and a bleedoff operation are prevented The problem of low- 
temperature poisoning of an absorbent may arise. It is NOX, using [ in using liquid fuel, such as gas 
oil, as a reducing agent conventionally for the above form a burner etc. in a flueway, carry out the 
incomplete combustion of the liquid fiiel, and ] the occurring gas, such as HC and CO, as a reducing 
agent. The absorbent needed to be supplied. However, it was not desirable from insurance to have 
burned by forming a burner etc. in a flueway, and in order to form a burner and its incidental facility 
in a flueway, it had problems, like structure becomes complicated. 

[0007] This invention solves the above-mentioned problem and is NOX about liquid fuel, such as 
gas oil. It aims at offering an internal combustion engine's exhaust emission control device which 
can be used as a reducing agent of an absorbent. 
[0008] 

[Means for Solving the Problem] It is NOX when the air-fuel ratio of the flowing exhaust gas is Lean 
according to this invention. NOX absorbed when it absorbs and the oxygen density in the flowing 
exhaust gas was reduced NOX to emit While arranging an absorbent in an engine flueway It is 
always NOX during engine operation. Exhaust gas is circulated to an absorbent. NOX It is NOX 
when the exhaust gas which flows into an absorbent is Lean. NOX absorbed by the absorbent NOX 
It is NOX when the oxygen density in the exhaust gas which flows into an absorbent is made to fall. 
In an internal combustion engine's exhaust emission control device it was made to emit from an 
absorbent Said NOX A liquid reducing agent is supplied to an absorbent and it is NOX. It is NOX by 
making the oxygen density in the exhaust gas which flows into an absorbent fall. NOX absorbed by 
the absorbent NOX While making it emit from an absorbent Said NOX The exhaust emission control 
device of the internal combustion engine characterized by establishing a reducing-agent preheating 
means to heat beforehand the liquid reducing agent supplied to an absorbent is offered. 
[0009] 

[Function] NOX In order for a preheating means to preheat before supply and to evaporate, the 
liquid fuel supplied to the flueway of the absorbent upstream is NOX while it is liquefied. The liquid 
fuel which reaches an absorbent decreases in number, arid it is NOX. Temperature lowering of an 
absorbent is prevented. For this reason, NOX The problem of activity lowering of an absorbent or 
low-temperature poisoning does not arise. 
[0010] 

[Example] Hereafter, the example of this invention is explained using an accompanying drawing. In 
drawing 1 , in 1 , a diesel power plant and 2 show an engine inlet pipe, and 3 shows an engine 
exhaust pipe. Moreover, 5 is the below-mentioned NOX connected to the exhaust pipe 3. It is an 
absorbent 5. At this example, it is NOX of the engine exhaust pipe 3. The exhaust shutter bulb 6 is 
formed in the absorbent 5 upstream. 

[001 1] It is the format of a butterfly valve with few exhaust back pressures at the time of full 
admission, and is held at full admission at the time of usual operation of an engine, and the shutter 
bulb 6 is NOX. Clausilium is carried out to a predetermined opening at the time of playback 
actuation of NOX from an absorbent 5, an exhaust pipe 3 is extracted, and it is NOX. The amount of 
exhaust gas which passes an absorbent 5 is reduced. 7 is the actuator of proper formats, such as a 
negative pressure actuator which carries out closing motion actuation of the shutter bulb 6. 
[0012] Moreover, the shutter bulb 6 and NOX of the engine exhaust pipe 3 Between absorbents 5, 
the reducing-agent feeder 1 1 mentioned later is arranged, and it is NOX. It is NOX at the time of 
playback actuation of an absorbent 5. A reducing agent is supplied to the exhaust pipe of the 
upstream of an absorbent. It is the electronic control unit (ECU) of an engine 1 which is shown in 
drawing by 20. ECU20 consists of a well-known digital computer of a configuration of having 
connected CPU, RAM, ROM and input port, and an output port mutually with the bi-directional bus, 
and performs basic control, such as fiiel-oil-consumption control of an engine, and also it is 
performing closing motion control of the exhaust shutter bulb 6 and reducing-agent supply control 
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from the reducing-agent feeder 1 1 in this example. Signals, such as an exhaust-gas temperature, an 
engine speed, and an accelerator opening, are inputted into the input port of ECU20 from the sensor 
which is not illustrated, respectively for these control. 

[0013] NOX An absorbent 5 uses support, such as an alumina, and is Potassium K, Sodium Na, 
Lithium Li, and Caesium Cs on this support. Alkali metal [ like ] and barium Ba, Calcium calcium 
At least one chosen from an alkaline earth [ like ], Lanthanum La, and rare earth like Yttrium Y, and 
platinum Pt Noble metals [ like ] are supported. This NOX An absorbent 5 is NOX when the air- fuel 
ratio of the flowing exhaust air is Lean. It is NOX, if it absorbs and an oxygen density falls. NOX to 
emit An absorption/emission action is performed. 

[0014] In addition, an above-mentioned exhaust air air- fuel ratio is NOX here. The ratio of the sum 
total of an air content and the sum total of a fuel supplied to the flueway of the upstream of an 
absorbent 5, an engine combustion chamber, an inhalation-of-air path, etc., respectively shall be 
meant. Therefore, NOX When a fuel, a reducing agent, or air is not supplied to the upstream flueway 
of an absorbent 5, an exhaust air air-fuel ratio becomes equal to an engine operation air- fuel ratio 
(air-fuel ratio in combustion of an engine combustion chamber). 

[0015] Since the diesel power plant is used in this example, the exhaust air air- fuel ratio at the time 
of operation is usually Lean, and it is NOX. An absorbent 5 is NOX under exhaust air. It absorbs. 
Moreover, it is NOX, if a reducing agent is introduced during exhaust air from the reducing-agent 
feeder 1 1 and an oxygen density falls. An absorbent 5 emits the absorbed reducing agent. There is 
also a part which is not clear about the detailed mechanism of this absorption/emission action. 
However, it is thought that this absorption/emission action is performed by the mechanism as shown 
in drawing 7 . Next, it is Platinum Pt on support about this mechanism. And barium Ba It becomes 
the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, 
although explained taking the case of the case where it is made to support. 

[0016] That is, if inflow exhaust air becomes Lean considerably, the oxygen density under inflow 
exhaust air will increase sharply, and it is drawing 7 (A). It is these oxygen 02 so that it may be 
shown. 02 - Or it adheres to the front face of Platinum Pt in the form of 02-. on the other hand — 
NO under inflow exhaust air — platinum Pt a front-face top — this 02- or 02- reacting — N02 It 
becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is drawing 7 (A), being 
absorbed in an absorbent and combining with the barium oxide BaO oxidizing on Platinum Pt. It is 
nitrate ion N03 so that it may be shown. - It is spread in an absorbent in a form. Thus, NOX NOX It 
is absorbed in an absorbent 5 . 

[0017] Therefore, it is Platinum Pt as long as the oxygen density under inflow exhaust air is high. It 
is N02 in a front face. It is generated and is NOX of an absorbent. It is N02 unless absorptance is 
saturated. It is absorbed in an absorbent and is nitrate ion N03. - It is generated. On the other hand, 
the oxygen density under inflow exhaust air falls, and it is N02. When the amount of generation 
decreases, a reaction goes to hard flow (NO<SUB>3— >N02), and it is the nitrate ion N03 in an 
absorbent in this way. - N02 It is emitted from an absorbent in a form. That is, it is NOX if the 
oxygen density under inflow exhaust air falls. An absorbent 5 to NOX It will be emitted. 
[0018] On the other hand, these components are Platinum Pt if reduction components, such as HC 
and CO, exist during inflow exhaust air. Upper oxygen 02 - Or it reacts with 02-, and oxidizes, the 
oxygen under exhaust air is consumed, and the oxygen density under exhaust air is reduced. 
Moreover, it is NOX by the oxygen density lowering under exhaust air. N02 emitted from the 
absorbent 5 Drawing 7 (B) It reacts with HC and CO and is returned so that it may be shown. Thus, 
platinum Pt It is N02 on a front face. When it stops existing, it is N02 from an absorbent to the 
degree from a degree. It is emitted. 

[0019] namely, HC under inflow exhaust air and CO — first — platinum Pt Upper 02- or it reacts 
immediately with 02- and oxidizes — having — subsequently — platinum Pt Upper 02- Or NOX 
emitted by this HC and CO from the absorbent when HC and CO still remained, even if 02- was 
consumed And NOX discharged by the engine It is returned. NOX NOX of an absorbent 5 As a 
reducing agent used for bleedoff and reduction actuation (playback actuation) That what is necessary 
is just what is exhausting and generates reduction components, such as a hydrocarbon and a carbon 
monoxide, although liquid fuel, such as a hydrocarbon of liquids, such as gases, such as hydrogen 
and a carbon monoxide, a propane, a propylene, and butane, or a gas, a gasoline, gas oil, and 
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kerosene, etc. can be used In this example, in order to avoid the complicatedness in the cases, such as 
storage and makeup, as mentioned above, the gas oil which is the fuel of a diesel power plant 1 is 
used as a reducing agent. 

[0020] Next, the reducing-agent feeder 1 1 of this example is explained using drawing 2 . It is NOX 
while the high-boiling point component in gas oil is liquefied, when using gas oil as a reducing agent 
as mentioned above. The problem adhering to an absorbent 5 arises. In this example, the problem of 
adhesion of the above-mentioned liquid fuel is solved by heating beforehand the gas oil supplied 
from the reducing-agent feeder 1 1 so that it may explain below. 

[0021] Setting to drawing 2 , the reducing-agent feeder 1 1 is NOX of an exhaust pipe 3. It has the 
injection valve 12 arranged at the absorbent 5 upstream. Opening and closing according to the 
control signal from above-mentioned ECU20, an injection valve 12 is NOX. A reducing agent (gas 
oil) is injected to the absorbent 5 upstream, and playback actuation of the NOX absorbent 5 is 
performed. Pressure supply of the gas oil is carried out from the fuel supply system 14 of a diesel 
power plant 1 at an injection valve 12 through the isolation valve 15 and the fuel path 13 which are 
opened and closed according to the control signal of ECU20. In this example, the fuel path 13 is 
equipped with heat exchange section 13a wound around the perimeter of an exhaust pipe 3 about, 
and heats beforehand the gas oil in heat exchange section 13a with the heat of the exhaust gas in an 
exhaust pipe 3. 

[0022] this example — NOX If playback actuation of an absorbent 5 is completed, injection of gas oil 
is completed and an injection valve 12 closes the valve namely,, an isolation valve 15 will open with 
the signal of ECU20. Thereby, it fills up with the gas oil of the pressure of an outlet pressure of a 
fuel supply system 14 in the fuel path 13 to an injection valve 12. If predetermined time passes, 
clausilium of the isolation valve 15 will be carried out, and the fuel path 13 between an isolation 
valve 15 and an injection valve 12 will be held at the condition that ends were sealed. 
[0023] With this sealing condition, through heat exchange section 13a, the gas oil held in the fuel 
path 13 receives the heat of exhaust gas, and is heated until next playback actuation is started. For 
this reason, a pressure rises by lifting of vapor pressure and the gas oil in 13 in a fuel path will be in 
an elevated temperature and a high-pressure condition while temperature rises. Subsequently, NOX 
If the playback conditions of an absorbent 5 are satisfied, an injection valve 12 will open with the 
signal of ECU20. Thereby, the high-pressure gas oil in the fuel path 13 is injected in a flueway 3 J 
, from an injection valve 12. Although gas oil became an elevated temperature in the fuel path ;1 3 and 
the low-boiling point component is already evaporated, since the inside of the fuel path 13 is rapidly 
decompressed by valve opening of an injection valve 12 from a high voltage condition, the high- 
boiling point component which remained while it had been liquefied is also evaporated in an instant. 
For this reason, NOX Only gas-like gas oil is supplied to an absorbent 5, and the above-mentioned 
problem by attainment of the liquefied component of gas oil is prevented. 
[0024] In addition, although the isolation valve 1 5 opened and closed according to the signal of 
ECU20 is formed between the fuel supply system 14 and the fuel path 13 in the above-mentioned 
example, it is good also as a configuration which prepared the check valve which prevents the back 
run of the gas oil from the fuel path 13 to a fuel supply system 14 instead of an isolation valve 15. In 
this case, since gas oil will flow automatically in the fiiel path 13 from a fuel supply system 14 
through a check valve if an injection valve 12 opens at the time of playback actuation and the 
pressure in the fuel path 13 falls below to a fuel-supply pressure, the switching operation of an 
isolation valve 15 becomes unnecessary. 

[0025] In addition, at this example, it is NOX. The gas oil amount of supply to an absorbent 5 is 
determined by the volume of the fuel path 13 between an isolation valve 15 and an injection valve 
12, and the fuel-supply pressure of a fiiel supply system 14. Moreover, in this example, although heat 
exchange section 13a of the fuel path 13 is prepared in the perimeter of an exhaust pipe 3, it can hold 
the configuration, then gas oil which have arranged heat exchange section 13a in an exhaust pipe 3 
as shown in drawing 3 in the condition of further elevated-temperature high voltage. <BR> [0026] 
Next, another example of this invention is shown in drawing 4 . In this example, heat exchange 
section 13a of the fuel path 13 is made into the format of the container with a comparatively big 
capacity formed in the perimeter of an exhaust pipe 3. Moreover, the fuel recovery path 17 is 
connected to the lower part of heat exchange section 13a through the isolation valve 16, and the 
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injection valve 12 is connected to the upper part of heat exchange section 13a. in this example, if the 
gas oil in heat exchange section 13a is heated and it will be in an elevated-temperature high voltage 
condition, it is [ upper part / of heat exchange section 13a ] alike and flxll of the low-boiling point 
component which gas oil evaporated, and while the high-boiling point component which is not 
evaporated has been a liquid, it will pile up in the lower part. If an injection valve 12 opens, the gas 

011 in the heat exchange section 13 will be injected in an exhaust pipe 3, but since the injection valve 

12 is connected to the upper part of heat exchange section 13 a, from an injection valve 12, only the 
low-boiling point component which the upper part evaporated, and the high-boiling point component 
evaporated with the reduced pressure in the heat exchange section 13 are injected. For this reason, 
since only gas-like gas oil is injected from an injection valve 12, it is NOX. Adhesion of a liquefied 
component in an absorbent 5 can be prevented more certainly. 

[0027] In addition, in this example, the isolation valve 16 of the completion post heating exchange 
section of playback actuation 13a lower part be open, while the high-boiling point components 
which remain in heat exchange section 13a with a liquid be collect by the engine fuel system through 
the recovery path 1 7, the upside isolation valve 15 be supply to valve opening and coincidence of the 
lower isolation valve 16, gas oil be supply to heat exchange section 13a from an aperture and a fuel 
supply system 14, and exchange of the gas oil in heat exchange section 13a be perform. After the 
lower isolation valve 16 closes the upside isolation valve 15, it is closed after predetermined time 
progress, and heat exchange section 13a is filled up with the new gas oil of the specified quantity 
between them. 

[0028] Next, still more nearly another example of this invention is shown in drawing 5 . In this 
example, the point that the heat exchange section like [ the reducing-agent feeder 1 1 ] the above- 
mentioned example is not prepared, but the preheating room 18 which built heat-regenerative 
element 18a for evaporation in the flueway 3 of the injection valve 12 downstream is formed is 
different. Heat-regenerative element 1 8a consists of porous materials, such as ceramic sintering 
material, and as shown in drawing 6 R> 6, the path 19 of an exhaust air flow direction is formed in 
the interior. Path 19a by which the downstream edge was blockaded, and path 19b by which the 
upstream edge was blockaded are arranged by turns, and exhaust air flows into heat-regenerative 
element 18a from path 19a, and a path 19 passes wall surface 19c which separates Paths 19a and 
19b, and flows out of path 19b. 

[0029] At this example; heat-regenerative element 18a is NOX. An absorbent 5 is NOX. While 
absorbing, it is heated by the exhaust gas to pass and becomes an elevated temperature. NOX The 
gas oil of the shape of a fog injected from the injection valve 12 at the time of playback actuation of 
an absorbent 5 flows into heat-regenerative element 1 8a with exhaust air. Under the present 
circumstances, since it flows into heat-regenerative element 1 8a while it has been liquefied, but a 
trap is carried out in case exhaust air passes wall surface 19c which separates the paths 19a and 19b 
of heat-regenerative element 18a, the high-boiling point component of gas oil is NOX of the 
downstream of heat-regenerative element 18a. Only exhaust air and the evaporation component of 
gas oil reach an absorbent 5. Moreover, in order to take and evaporate heat of vaporization from hot 
heat-regenerative element 18a, evaporation of a high-boiling point component is faced, and the high- 
boiling point component of the gas oil by which the trap was carried out to heat-regenerative element 
18a is NOX. The temperature of an absorbent 5 does not fall. Moreover, although it will remain to 
heat-regenerative element 18a while a part of high-boiling point component of the gas oil by which 
the trap was carried out to heat-regenerative element 1 8a has been liquefied when an exhaust-gas 
temperature is low It evaporates, when an engine load increases and an exhaust-gas temperature 
rises, and it flows out of heat-regenerative element 18a, and is NOX. In order to oxidize by the 
catalysis of an absorbent 5, the flueway of heat-regenerative element 18a does not blockade, or 
emission, such as HC and CO, does not get worse. In this example, heat insulator 18b is prepared in 
the exterior of the preheating room 18, the heat leakage from heat-regenerative element 18a is 
prevented, and the elevated temperature of heat-regenerative element 18a is maintained. 
[0030] In addition, at the example explained above, when an exhaust-gas temperature is 
comparatively low, while a part of high-boiling point component of gas oil is liquefied, it is NOX. 
Although the case where an absorbent 5 is reached can be considered The amount of the liquid 
component which reaches as mentioned above is NOX by generation of heat by oxidation reaction of 
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the evaporation component which are few and reached in advance of the liquid component. Since the 
temperature of an absorbent 5 is rising, it is NOX. The liquid component which reached the 
absorbent 5 is also evaporated promptly. NOX It does not come to produce activity lowering or low- 
temperature poisoning of an absorbent 5. 
[0031] 

[Effect of the Invention] According to this invention, a liquid reducing agent is used, and it is NOX. 
It is NOX when reproducing an absorbent. NOX by a reducing agent reaching by having established 
a means to heat a liquid reducing agent beforehand before supplying an absorbent, while it has been 
liquefied to the NOX absorbent Activity lowering of an absorbent and generating of low-temperature 
poisoning are prevented, a liquid reducing agent is used, and it is NOX with a simple means. 
Playback actuation of an absorbent can be performed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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